In this paper, we have presented a new method to solve second order nonlinear differential equations. Using the pseudooperations given by monotone and continuous function g , the reduction of a nonlinear ordinary pseudo-differential equation is introduced and investigated.
Introduction
Motivation for the research presented here lies both in the capability of the pseudo-analysis and generalization of the classical analysis to extend the range of possible applications. Instead of the usual field of real numbers, the pseudo-analysis, (see [3, 7, 8, 9] where g is a strictly monotone and continuous generating function. By using these pseudo-operations [4, 5, 6, 9] , new solutions for the considered nonlinear equation have been obtained. This method is capable of supplying solutions that were not achieved by the classical tools.
The reduction of the order of a nonlinear ordinary differential equation (NLODE) is a basic procedure in the reduction of a NLODE to quadratures. Using the pseudoanalysis and the reduction of a second order pseudodifferential equation to a first order pseudo-differential equation, it is possible to obtain solutions that can be interpreted in the aforementioned classical method.
Preliminaries
We consider a particular type of algebra, by means of a strictly monotonic function R R  : g , which we assume to be of class 2 C together with its inverse: we also require
for all x , and that g is onto, so its inverse is defined on the whole real line. Using this map, we shall introduce some new operations in the real line as follows: [2, 4, 9] for details). It is not difficult to determine that these operations are well-defined.
The operations  and  also give R an order relation  :
). 
Proof. The proof follows directly from Definition 2.1 and properties of pseudo-operations [4] . 
Also, the second g -derivative and third g -derivative are
given by
For nth g -derivative of this pseudo-addition, we have
Similarly, a notion of g -integral can be introduced as follows: Definition 2.2 Let g be a generating function and  and  pseudo-operations given by (1). The pseudo-integral for 
Proof. The proof is based on pseudo-operations and the fundamental theorem of the usual calculus [4] .
niitpcilppA
We shall apply the g -derivative and g -integral on nonlinear differential equations.
Then the necessary and sufficient condition that  be a solution of
Proof. We apply the g -integral on both sides of (7) and pseudo-adding ) ( 0 x  to both sides and we obtain (8) (see [4] 
In a simple way, we can obtain the general solution of this equation, only applying the corresponding g -integral on both sides (i.e. for
). Then we obtain
. 
Main Result

Application on reduction of order in pseudodifferential equations
There are certain second order pseudo-differential equations that reduce to first order pseudo-differential equations. We will describe some of these here. 
We have 
.
We solve the following equation using the characteristic method: 
Now, by reduction of the pseudo-derivative, the pseudo equation reduces to
We have
Applying the integral on both sides, we have 
Conclusion
In this paper, we have introduced a new method for solving nonlinear differential equations. Using pseudo-analysis, the reduction of a pseudo-differential equation, as it was shown, allows us to obtain solutions of some nonlinear differential equations using the classical method, which were not achieved by the classical tools. Some further developments related to more general pseudo-operations with applications on nonlinear differential equations were obtained in [5, 6] .
